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JOCJIKEHHSI METOAY XIMIUHOI JECOPEIII 1J1s1 BUJTYUEHHS
IOHIB HIKEJIO(I) 3 BEHTOHITOBUX T'JIMH
CaxkaJjioa I'.B.
JOKTOp TEXHIYHHUX HAYyK, JTIOLUEHT
Koraab H.O., 3100yBau BUIIOT OCBITH CTYIEHS MaricTp
Kameii B.A., 3100yBa4 BHILIOi OCBITH CTyII€HSI MaricTp
BiHHUIBKHI 1ep>KaBHUM NIeAaroriyHiii YHIBEpCUTET
iMeH1 Muxaiina KouroOuHcbkoro

B cmamve paccmompena npobrema maxonienus ompadbomarHHuvlX COpOEHMO8,
oxapakmepuzoedHbl OCHOBHble Memoowl 0ecop6z4uu 3ACPAZHAIOWUX 6eulecms U
peceHepayuu copoeHmos, Ucciedo8ana IPOeKmueHoCmb Memooa XUMU4ecKou
Odecopboyuu 0151 uzeneveHus uoHos Huxes (1) ¢ benmorHumosvlx num,; paccmompervl
OCHOG6Hble nymu ymujiausayuu 0mpa60maHHblx COp6€Hm06.

Knwouesvie cioea. benmonumoswie ZCJIIUHDbI, ymuausayusi, peceHepayusl,
Xumuyeckas oecopoyus.

The problem of accumulation of spent sorbents is considered in the article; The
main methods of desorption of pollutants and regeneration of sorbents are described;
the effectiveness of the method of chemical desorption for extracting nickel ions (I1)
from bentonite clays is investigated; the main ways of utilization of spent sorbents are
considered.

Key words: bentonite clays, utilization, regeneration, chemical desorption.

Beryn. AkTyanbHICTh, IEPCHIEKTUBHICTD Ta MEPEeBaru 3aCTOCYBAaHHS MIPUPOJTHUX
MiHEpaJbHUX COPOEHTIB, 30KpeMa OCHTOHITOBUX TJIMH, Yy TpOIecax OYHIINCHHS
CTIYHMX BOJI OOTPYHTOBaHO B OaraThbOX HAyKOBUX Tparsx. lIpore mnuTaHHS
HAKOIUYEHHsI COPOEHTIB, IKI BUKOPUCTAJIU CBii COpOLIHHMI MOTEHLIal, perenepanii
abo iX yTumizalii 3aJUIIa€ThbCsl aKTyaJIbHUM 1 BUMAara€ CTBOPEHHS KOMILIEKCHHX
0€3BIIXOIHNX TEXHOJIOTIN.

AHaJli3 OCTaHHIX JOCJIPKeHb Ta MyOJiKallii CBIIYUTH MPO Te, 10 Mpobdiiema
HAaKOMWYEHHSI  BIJANPAlbOBAaHUX COPOEHTIB YACTKOBO BHUPIIIYETHCS  IIISXOM
BIJIHOBJIEHHSI COPOLIIITHMX BJIACTUBOCTEN COpOEHTY AJis TOBTOPHOTO BUKOPUCTAHHS B
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OUYMCHHUX TEXHOJOTTYHUX MPOIlecax.

IlocranoBka 3aBAaHHA Ta ioro BupimeHHs. [licis HacuueHHS ancopOeHTY
MOTJIMHYTOI0 PEYOBHHOIO TPOBOMATH HOTO necopOrmiro (perenepartiro)[1], ToOTO
BUTAT ajcopOaTta 1 BiHOBJIEHHS TMpare3aaTHocTi aacopoenty. IIpomec mecopOrrii
BBAXKAETHCS OJTHIEIO 3 HAWBAXIIMBIIINX CTafiil Mpoliecy aacopOLiiHOro ouniieHHs. B
MepIry 4epry, BiH Ma€ BIIHOIICHHS J0 YTHIi3amii BiIXOIiB aaCcOpOCHTIB MICS iX
BUKOPWCTAHHS B TIPOIIECI OYHUIIEHHS CTOKIB. AJDKE€ BaXKJIIMBO HE TUIBKH OYHUCTHUTH
CTIYHI BOJIM BUPOOHUYMX MIAMPUEMCTB 1 OTPUMATH YUCTY BOJY, a M JIOMOT'THCS TOTO,
mo0 yTWII30BaHUX BIAXOMAIB Oyja MiHIMaJbHA KIUJIbKICTh, 100 BOHHU OyJIH
HETOKCUYHUMHU 1 HEMIKIJUTMBUMHU ISl HABKOJIMIIIHBOTO cepeAoBHIna [2].

Astopu [1] 10 yncIa OCHOBHUX METOIB MPOBEACHHS JeCOPOIlil MPH OYUIICHHI
IPOMHUCIIOBUX TA30BHX 1 PIAMHHUX MOTOKIB BITHOCATD:

1. TepmiuHy (32 paXyHOK IIJIBUILIEHHS TEMIIEpaTypH apy aJcopOeHTy);

. XIMIYHY;

. BATHCHIOBaJIbHY (TaK 3BaHy XOJIOJHY);

. EKCTPaKIIiiHY;

. IecopO11it0 KOMOIHOBAaHUMH CITOCOOAMM.

Bubip Toro um iHmoro crnocoOy pereHeparii 3A1iCHIOIOTh Ha OCHOBI TE€XHIKO-
€KOHOMIKO-EKOJIOTIYHMX OOrpyHTyBaHb. Haifuacrtimie B NpPOMHCIOBIA MpaKTUI
BUKOPUCTOBYIOTHCSA TEPMIYHI METOJIU PEreHepalii.

Tepmiuna pgecopOrisi, SK HaMOUIBII YacTO BUKOPUCTOBYBAHMM MPHUIIOM
pereHepaiiii acopOCeHTIB, 3A1MCHIOETHCS MIITXOM HarpiBaHHs HIapy aacopOeHTy IpH
MPOITYCKaHHI Yepe3 HbOTo JIecOpOyroUoro areHta (HacuueHa a0o Teperpita BOJsSHA
napa, rapsiue moBiTpsi, IHEpTHUH B JJAHUX yMOBax ra3) abo KOHTAKTHUM HarpiBaHHAM
mapy ajacopOeHTy (Yepe3 CTIHKY amapary) 3 MPOAYBAHHSIM HEBEJIMKOK KUIBKICTIO
1HEpTHOTO Ta3y (HAmpWKIad, a30Ty), B pe3yjibTaTli 4Oro BiOYyBA€ThCS BUJILICHHS
MOTJIMHEHOTO KOMITOHEHTA 3 aicopOeHTy[1].

ButucHioBanbHa JiecopOIlis 3A1MCHIOETBCSA HMUIIXOM BUTICHEHHS 3 aJICOPOCHTY
MOTJIMHEHOT pe4YOBMHU (ajacopOaTa) IHIIMM KOMIIOHEHTOM, IO € BHUTHCHIOBaYEM
(necopbentom). Ilpu BHUOOpP1 AecopOyroUOro areHTa HEOOXiTHO BpPaxOBYBaTH, IO
a7ICOpOEHT MOBUHEH HE TIIBKH €(PEKTUBHO BUAAISATH aacopOar, ane 1 cam e(heKTUBHO
BHUJIAJISITUCS B TTOAQIBIIOMY .

XiMiyHa pereHepaiiss mojsrae B oOpoOIi copOeHTy piakuMu  abo
ra3ono/IiOHMMU OpraHIYHUMHU 200 HEOPTraHIYHUMU peareHTaMu MPH TeMIlepaTypi He
Buiie 110 ° C [1]. B pe3ysbrari 1iei 00poOku copOar, sk MpaBUIIo, 3a3Ha€ XiMIYHOTO
MEPETBOPEHHS 1 1€COPOYETHCS y BUTIIAII MMPOAYKTIB HOTO B3aEMO/II1 3 pEreHEPYIOUYUM
areHToM. XiMi4Ha pereHepallis 4acTo MpOTiKae Oe3mocepeH0 B aACcOpOIiitHOMY
anaparti. binpimicTs METOIIB XiMIYHOI pereHepailii By3bKOCIHEIiallbHI Il copOaTiB
MIEBHOTO THUITY.

Jnst  necopOuii  opraniuHoro cop0ara 4YacTo BHUKOPUCTOBYIOTH MPUHOM
excrpakmii [3,4]. Jns 1mie€i MeTH 3acTOCOBYIOTH HHU3BKOKHIUIAYI, 37aTHI JIETKO
MEpPEraHsiTUCS 3 BOJSHOIO TMApo0 OpraHiyHl pPO3UYMHHUKU (COUPTH, alETOH,
xjopodopM, IUXJIOpETaH, OeH30J, OyTujalerar) 3 NOAAIBIIUM PO3IJICHHIM
BIJINPAIlbOBAHOTO PO3UMHHHKA.

Takox 3a3HaueHi BHUILE CIOCOOM KOMOIHYIOTH OJMH 3 OAHUM. Hampuknan,
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eKCTpaKIliifHa pereHepailisi copOEHTY BiJ 0araTOKOMIOHEHTHOIrO copOaTa OuIBII
edeKTHBHA TIPH TOE€THAHHI 3 XIMIYHOIO pEreHEeparfi€ro i3 MOCIiJOBHOI 00pOOKOIO
JEKIJIbKOMa peareHTaMu B )KOPCTKUX YMOBAX.

X094 METOMU 1 PI3HATHCS, ajie KIHIIEBOI METOI0 MEPepOOKH BiAIMPAIlbOBAHOTO
COpOEHTY € TIEPETBOPCHHS MOT0 Ha HENIKIIJIUBUN MPOIYKT, KM HE 3aBIaBaTHME
IIKOJM JOBKULIIO 1 HOro MOKHa BHUKOPHCTOBYBATH JUIsl PI3HUX TOCTOAAPCHKHUX
noTpeo.

Marepianu i pe3yabTraTH AocaigkeHHsi. Byio mnpoBeneHO AOCIIIKEHHS
e(eKTUBHOCTI METOAYy XIMI4HOi aecopOIii s BuirydeHHs 1oHIB Hikemo(Il) 3
OCHTOHITOBUX TJIMH.

OG’exTOM JOCHIDKCHHS € BIAMpaliboBaHI OCHTOHITOBI TNIMHU 3 YepKachbKoro
POJOBHIIA OCHTOHITOBUX Ta MAJUTOPCHKITOBUX IUIMH, Hacu4eH1 ioHaMu Hikemro(11).

JlocmipkeHHsT BMICTY 10HIB HIKENIO B 3pa3Ky OCHTOHITY MPOBOJUIN METOJIOM,
3aCHOBAHMM Ha BUTSITAaHHI 3'€JHAHb METaNy 3 IJIMHU (TIEPEBEACHHS iX B PO3YMUH),
OTPMMAaHHI KOMIUIEKCY HIKEII0 3 JUMETHINTIOKCUMOM (4€pBOHO-KOPUYHEBOTO
KOJIbOPY) 1 BAMIPIOBaHHI ONITUYHOI I'YCTUHU po3unHy. Hikenb, 3B’ 43aHUN B KOMILJIEKC
3 JTUMETWITIIOKCUMOM, IMOMNEPENIHbO BiIOKPEMITIOIOTh €KCTPAKIIEK XJIOPOohOopMOM,
YCYBaIOU{ TUM CAMHM BILTUB PSITy 3aBAKAIOUHX EJIEMEHTIB.

JUJ1st AOCTOBIPHOCTI OTPUMAHUX PE3YJbTATIB KOKEH €KCIIEPUMEHT IMOBTOPIOBAIIN
TPUPA30BO. Y Cl XIMIYHI pEareHTH Majii KaTEropiro «X.4.» Ta «4.J.a».

3riJIHO 3 PO3paxyHKaMU 3pa30Kk OCHTOHITY MicTuB 10HIB Hikemto(Il) — 0,31 mr/r.
[TopiBHIOIOYM 3 MPAKTUYHUM BMICTOM 10HIB METaly, PO3XOKEHHS 3 PO3PaXxOBAHUM
suie 3HadeHHAM Ni?* B 3pasky rmnu cranosutsh - 0, 044 mr/r abo 12% . Lle
3Ha4YEHHs J03BOJIEHE B paMKax €KCIEPUMEHTY, BpPaXOBYIOUU MOXUOKY BUMIPIOBAHHS,
3yMOBJICHY BTpaTaMH IJIMHU Ha (DUIbTpaxX MpU BUCYITyBaHHI Ta MiJ Yac KUTbKapa30Bo
MMOBTOPIOBAHOT €KCTPAKIIii.

OT1xe, XIMIYHUNA METOJ 1ecopOIlii MOKHA PEKOMEHIyBaTH J1JIs1 BUJIyYECHHS 10HIB
Hikemro(Il) 3 OEHTOHITOBUX TJIMH Ta MPOBEACHHS 3 BIANPALIbOBAHUMH aJICOPOEHTAMU
MOBTOPHOI aACOPOILIiT MiC/s NONEePEeAHBOr0 BUITYUEHHS 3a0pyIHUKIB.

OuniieHi OEHTOHITOBI TJIMHM Ta BWIYYeHI 10HM METaly MOXXHA TaKOX
3aCTOCOBYBaTM B 1HIIMX Taly3sX TOCHOAAPCTB: SK TMIACTUTIAIOYI TMOPOAU IS
CTBOPEHHSI MPOTHU(PIIBTPALINHUX €KpaHiB; K €(EeKTHBHI JT00aBKH y BUPOOHUIITBI
KepaM3uTy; JJIs TpPUTrOTyBaHHS OyAiBEIbHUX CyMIlIe Ha OCHOBI TiCOBOIO
B’SDKYUYOT0; I0OJAaBaHHs UIaMy 710 OyAiBEIHHOTO TIICY; BUKOPUCTAHHS B Oy 1BEIIbHIM
Kepamilili; sk JOOPUBO Ta iH.

Bunyuenuii metan TakoX MOXKHa 3aCTOCOBYBaTH B IHIIMX Tamy3sx. AJpke
HIKEJICBl TOKPUTTA MAalTh BHUCOKY KOPO3iiiHY CTIWKICTH Ta XOpOIl MEXaHIvHi
BJIACTHBOCTI - TBEPIICTh, MIITHICTB[5].

VYTumizamisi BIANpPalbOBaHUX COPOEHTIB JOMOMAara€ He TUIBKH 3MEHITUTH
TEXHOTCHHE HABAaHTAKEHHS Ha HABKOJUWIIHE CEPEAOBHUINE, ajle 1 BIOCKOHAJHUTH
TEXHOJIOT1i CTBOPEHHS aJbTEPHATUBHUX MaTeplaliB BHACHIJIOK 3aCTOCYBaHHS
BHCOKOSIKICHOTO TJIMHHCTOTO MaTepiaiy.
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JOCJIILIPKEHHSA BIIVIUBY ITPEITAPATY “BAI-SI” HA ITPOLIECHU
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CIJIBCBKOI'OCIHOJAPCBKHUX KYJIBTYP
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'Hi>kuucpkuit nepxkaBHuii yHiBepcuTeT iMeni Muxonu Ioroms
’TOB "ATPOEKOTEX"

Hpueedenbz pesyabnambsl 6GHAUAHUA HOB020 UMMYHONpomexkmopa HA OCHO8€
kpemnusi  “BAI-SI”  na omoenvhble  u3u0N020-OUOXUMUYECKUE —NOKA3AMENU
pacmenul. YcmauogneHo, umo npumMeHeHue ucciedyemozo npenapama O0is
UHKpYCMAyuu ceMaH U BHEeKOPHeBOU MNOOKOPMKU 3IPgekmueno enusem Ha
VPOAHCAUHOCHL OCHOBHBIX CENbCKOXO3AUCMBEHHBIX KYIbMYP.

The influence results of a new silicon BAI-Si immune protect on plants
individual physiological and biochemical indicators are presented. It is stated that
the test agent, applied for seed incrustation and foliar application, affects the yield of
the main agricultural crops effectively.

3acTocyBaHHA €KOJOTIYHO O€3MEYHHX PETYJISITOPIB  POCTY POCIUH €
HEBIJ'EMHOI0O YaCTHMHOIO CYYaCHMX arpoXiMIYHHUX TEXHOJIOTIH Yy CLIbCBKOMY
rocrofgapcTBi. B OCHOBI iX BHKOpHUCTAaHHS JIGKUTh BIUIUB Ha POCTOBI Ta
(dhopMoyTBOpIOIOUI TIpoLiecH Y pocivH. OJIHUM 3 BOKJIMBUX ACIEKTIB Jii peryJsTOpiB
pOCTY € MIABUIIEHHS CTIMKOCTI POCIMH N0 CTpeciB (pi3Ki mepenaau TeMmMmeparyp,
HecTaya BOJIOTH, (PITOTOKCUYHA /s MECTULIMIIB, TPUOKOBI XBopoOU Tomio) [1].

Ha cporomni B VYkpaiHi HeMae JOCTaTHHOI KIJIBKOCTI JIETKOJOCTYITHUX,
€KOJIOTIYHO  0e3meYHuX 1  JEeHIeBUX  BITUU3HAHUX  PETYJIATOPIB  POCTY
CIIbCBKOTOCHONAPCHKUX ~ KYJIbTYp.  3arajJbHUMH  HEJIOJIKAMU  ICHYIOUYHUX
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